b. Reflux esophagitis Gastroesophageal reflux score was significantly higher in the total gastrectomy group compared with the partial gastrectomy patients (median score 8 .5 vs. 4.5, P<0.05) (Fig.1b) .
Therefore, reflux score was more prominent, comparing dumping score in each group . At the time of study, the patients had adapted well to surgery and no longer exhibited the symptoms of dumping seen immediately post-operatively . In contrast, the total gastrectomy patients exhibited severe symptoms of reflux esophagitis . However, reflux esophagitis can not be ignored even after distal partial gastrectomy .
In general, both early and late dumping symptoms are overcome or disappear within approximately half a year because of adaptation to the surgical procedure . Reflux esophagitis is the most important problem that surgeons should overcome to improve patients'QOL . It is also noted that a minor degree of alkaline gastritis is found in most patients after Billroth II partial gastrectomy due to duodeno-gastric reflux (DGR). DGR also brings alkaline eso phagitis as well as gastritis. Moreover, alkaline esophagitis may be responsible to provide Barrette's esophagus and then adenocarcinoma8). Alkaline refluxate also induced squamous cell carcinoma of the esophagus in rat models of total gastrectomy9,10).
Serum gastrointestinal hormone levels
There have been several previous reports regarding the secretion of some gastrointestinal hormones following partial or total gastric resection. Some gastrointestinal regulatory pe ptides, such as vasoactive intestinal polypeptide (VIP) and neurotensin, have been implicated in the pathophysiology of dumping syndrome4,5).
Serum gastrointestinal hormone responses to a standardized Japanese breakfast (solid meal) were evaluated for the same subjects. They were measured by the sensitive radioim munoassay which has been previously described in detail11-14 P<0.002) as shown in Fig. 2a and 2b . Basal (fasting) levels of both hormones were reduced after total gastrectomy (gastrin: P<0.02, PP: P<0.05).
The absence of gastrin responses was expected after antrectomy, and reduced gastrin Table 2 . Three type responses of gastrointestinal hormone after distal partial and total gastrectomy in the literature responses after partial or total gastrectomy have been reported previously22,23) . However, it is reported that gastrin response after meal was seen in Billroth I procedure after distal partial gastrectomy due to possible passage offood through duodenum24). Therefore, duodenum is also considered to be important organ to secrete gastrin in respect to physiological pathway of alimentary tract.
The PP response was abolished, undoubtedly reflecting the sectioning of pancreatic vagal fibers by duodenal transection25,26). Previous studies have revealed a blunted PP response after total gastrectomy23,27) and partial gastrectomy with a Billroth II anastomosis27,28) . Since both gastrin and PP have been shown to contract the lower esophageal sphincter (LES), it is possible that the absence of gastrin and PP may contribute to gastro-esophageal reflux after distal partial gastrectomy29,30). The release of another hormone from the upper small intestine, secretin, has been reported to be reduced following gastrectomy31,32). Since secretin is responsible for stimulating pancre atic and hepatic bicarbonate to neutralize the acid component of chyme , and is released by low pH in the duodenum, this reduction in secretin release is entirely appropriate following gastrectomy.
b. Normalgroup
Plasma GIP and motilin levels were not remarkablydifferent between the controls and two groups of gastrectomy patients as shown in Fig.2c and 2d . Motilin secretion was reported to be almost normal or slightly reduced after gastric resection33). Motilin concentration was normal following gastrectomy in the present study . It is interesting that the normal interdigestive migrating motor complexes are seen inthese patients, even though postprandial small bowel transit is accelerated24). The increased early response of GIP in distal gastrectomy patients may also reflect the rapid passage of gastric contents into the upper small intestine. Since GIP appears to be a major incretin in man, an increased response may be anticipated to precede the hyper insulinemia associated with dumping24,34). A previous study reported an increased GIP secre tion in association with symptomatic postprandial hypoglycemia35) . However, in the present study the increase in GIP secretion was minor, in keeping with the lack of dumping symptoms in the two patient groups.
c. Increased group
In contrast, CCK, neurotensin and PYY levels went up shortly after meal in patients with gastric resection as shown in Fig.2e, 2f , and 2g. CCK response was increased 2-fold after partial gastrectomy (P<0.02) and 3-fold after total gastrectomy (P<0.001). Basal levels of CCK were similar in all three groups.
Postprandially, an 8-fold increase in neurotensin level and a 2-fold increase in PYY level were observed in both partial and total gastrectomy (P< 0.02). Furthermore, basal PYY levels were increased after total gastrectomy (P<0 .05).
While there is general agreement about the changes observed , the pattern of CCK release after gastrectomy, is controversial15-17,28,36-38). It is not clear why obtunded15,28) or normal16)
CCK response has been found in some previous studies of gastrectomized patients . However, Marked increases in the distal gastrointestinal hormones, neurotensin and PYY, were observed after gastrectomy in the present study. Similar increases have been reported in gastrectomized patients with symptoms of dumping6,7). High doses of neurotensin cause vasodilatation.
However, current evidence suggests that it is unlikely that this peptide plays a role in the pathophysiology of dumping40). There is little evidence to support the role of neurotensin in dumping. Serum concentrations of enteroglucagon, neurotensin and VIP are all increased when dumping symptoms are provoked in susceptible post-gastrectomy patients4-6).
As these changes in gastrointestinal regulatory peptides accompany the symptoms of dumping, it has been speculated that they may contribute to the pathophysiology of the condition4-6). On the other hand, the effects of CCK and neurotensin on the lower esophageal sphincter (LES)
have been reported as inhibitory; they might exhibit some inhibitory control on the LES41,42). 
